Histone modifications and cancer.
It is now widely recognized that epigenetic events are important mechanisms underlying cancer development and progression. Epigenetic information in chromatin includes covalent modifications (such as acetylation, methylation, phosphorylation, and ubiquitination) of core nucleosomal proteins (histones). A recent progress in the field of histone modifications and chromatin research has tremendously enhanced our understanding of the mechanisms underlying the control of key physiological and pathological processes. Histone modifications and other epigenetic mechanisms appear to work together in establishing and maintaining gene activity states, thus regulating a wide range of cellular processes. Different histone modifications themselves act in a coordinated and orderly fashion to regulate cellular processes such as gene transcription, DNA replication, and DNA repair. Interest in histone modifications has further grown over the last decade with the discovery and characterization of a large number of histone-modifying molecules and protein complexes. Alterations in the function of histone-modifying complexes are believed to disrupt the pattern and levels of histone marks and consequently deregulate the control of chromatin-based processes, ultimately leading to oncogenic transformation and the development of cancer. Consistent with this notion, aberrant patterns of histone modifications have been associated with a large number of human malignancies. In this chapter, we discuss recent advances in our understanding of the mechanisms controlling the establishment and maintenance of histone marks and how disruptions of these chromatin-based mechanisms contribute to tumorigenesis. We also suggest how these advances may facilitate the development of novel strategies to prevent, diagnose, and treat human malignancies.